Regeneration of megakaryocytopoiesis and thrombopoiesis in vitro from X-irradiated human hematopoietic stem cells.
In the present study, we investigated whether X-irradiated hematopoietic stem cells can be induced to undergo megakaryocytopoiesis and thrombopoiesis in vitro using cytokine combinations that have been demonstrated to be effective for conferring increased survival on irradiated human CD34(+) megakaryocytic progenitor cells (colony-forming unit megakaryocytes; CFU-Meg), such as thrombopoietin (TPO), interleukin 3 (IL3), stem cell factor and FLT3 ligand. Culture of nonirradiated CD34(+) cells in serum-free medium supplemented with multiple cytokine combinations led to an approximately 200- to 600-fold increase in the total cell numbers by day 14 of culture. In contrast, the growth of X-irradiated cells was observed to be one-sixth to one-tenth that of the nonirradiated cultures. Similarly, total megakaryocytes were increased by 50- to 130-fold, while culture of X-irradiated cells yielded one-fourth to one-eighth of the control numbers. At this time, CD41(+) particles, which appeared to be platelets, were produced in the medium harvested from nonirradiated and irradiated cultures. Although radiation suppressed cell growth and megakaryocytopoiesis, there were no significant differences in thrombopoiesis between the two types of culture. These results suggest that X-irradiated CD34(+) cells can be induced to undergo nearly normal terminal maturation through megakaryocytopoiesis and thrombopoiesis by stimulation with appropriate cytokine combinations.